INTRODUCTION
A l i n e a r variable differential t r a n s f o r m e r was needed that would operate reliably in the s e m i c o r r o s i v e atmosphere s o m e t i m e s encountered in gloved boxes. Sufficient strength was required to r e s i s t clamping f o r c e deformation to permit increased stability in making set -ups. It was also n e c e s s a r y t o have a f r e e moving bearing providing l i n e a r movement of t h e c o r e in relation to the t r a n s f o r m e r coil with no l a t e r a l movement.
T h i s report describes t h e design, development, fabrication and t e s t r e s u l t s of a t r a n s f o r m e r c a r t r i d g e that m e e t s these requirements.
It is believed that t r a n s f o r m e r c a r t r i d g e s built, using the basic bearing design described, (with modifications to c a s e and s t r o k e dimensions to suit various applications) would meet the needs f o r measuring l i n e a r displacement to c l o s e tolerance.
DISCUSSION
Linear variable differential t r a n s f o r m e r s have been used to m e a s u r e l i n e a r displacements in a variety of applications in gloved boxes f o r many y e a r s . In s o m e applications the sensing tip is subject to l a t e r a l f o r c e s that affect the precision and sensitivity of the LVDT. Gloved box applications and atmospheres have resulted in t h e need f o r frequent maintenance, complicated by the necessity f o r performing such maintenance in t h e gloved box.
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Based on an employee's suggestion idea, an improved l i n e a r variable differential t r a n s f o r m e r (cartridge type) was designed, fabricated, tested, and placed in s e r v i c e . The suggested idea and main feature of t h i s t r a n s f o r m e r c a r t r i d g e is a preloaded ball, c o r e shaft bearing, F i g u r e 1. A working model of this bearing arrangement was fabricated and t e s t e d for freedom of movement and rigidity. T h e s u c c e s s of t h i s t e s t model prompted the building of a prototype, incorporating t h i s b e a r i n g design, F i g u r e s 2 and 3 . T h i s model was t e s t e d and put into s e r v i c e in a glove box to monitor s t y l u s movement on a t r a c e r lathe. 
T h i s LVDT w a s e a s i e r t o c l a m p into p o s i t i o n without r e s t r i c t i n g c o r e m o v e m e n t d u e t o c l a m p i n g p r e s s u r e . F r e e m o v e m e n t w a s m a i n t a i n e d m u c h l o n g e r t h a n h a d b e e n e x p e r i e n c e d with o t h e r L V D T ' s . R e f i n e m e n t s w e r e m a d e on t h e p r o t o t y p e m o d e l a f t e r s u p e r i o r i t y w a s d e m o n s t r a t e d . F i n a l d e s i g n s w e r e b a s e d on t h e i n f o r m a t i o n g a t h e r e d d u r i n g t h e s e t e s t s ( F i g u r e s 4 a n d 7 ) .
T h e LVDT t h a t w a s f a b r i c a t e d f r o m D r a w i n g H-29376 ( F i g u r e 7 ) w a s t e s t e d with t h e following resu1t.s: H y s t e r e s i s at 30' ( F i g u r e 5) 0.000005 in.
Dynamic r e s p o n s e ( 1 / 1 0 working r a n g e ) ( F i g u r e 6) 50 c y c l e s / s e c .
An attachment h a s been designed that would p e r m i t using t h e LVDT f o r both r e c o r d i n g and controlling ( F i g u r e 8). T h i s would be done by adding a section t o t h e c a s e that contains a coil and extending the c o r e shaft t o p e r m i t t h e addition of a c o r e . T h e additional c o r e and coil would add r e c o r ding capabilities t o a controlling LVDT without alteration t o t h e o r i g i n a l L' V' DT .
: : : T h e amount of read-out e r r o r r e s u l t i n g f r o m r e v e r s i n g t h e direction of c o r e shaft motion while t h e shaft tip contacts a s u r f a c e at 90' o r an angle o t h e r than 90'.
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